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FAILURE MODES EFFECTS ANALYSIS {(FMEA) ~ CRITICAL HARDWARE
NUMBER: 05-6J-2055A -X

SUBSYSTEM NAME: EPDGAEC MAIN PROPULEICN SYSTEM

REViISION: Q3035
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU : PANEL R4 ' VOT0-730278
SAU . SWITCH, TOGGLE ME452-0102-7153

PART DATA

EXTENDED DESCRIPTICN OF PART UNDER AMALYSIS:
TOGGLE SWITCH (1 POLE, 2 POSITION] - LH2 OUTBCARD FILL AND DRAIN VALVE
CONTROL

REFERENCE DESIGNATORS: 32V73A488

QUANTITY OF LIKE ITEMS: 1
ONE PER LHZ QUTBOARD FILLTRAIN VALVE

FUNCTION:

PROVIDES MANUAL CONTROL OF POWER TO THE OPEN AND CLOSE SOLENOIOS OF
THE LHEZ QUTBOARD FILLDRAIN IIn.-'.-"'.L"«"E
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SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEM :EPD&EC = MATH FROP. FMEAR MO 05-6F -20532 -7 RZWV:ll/20/87
ABORT: RTLS, TAL
ASSEMBLY :PANEL R4 : CRIT. FUNC: LR
P/H BRI iME452=-0102-7153 CRIT. HLOHW: 2
P/N VENDOR: VEHICLE 132 103 104
QUANTITY 1 EFFECTIVITY: X X X
:CHNE FHASE{S} : PL X L0 X <O Da L3

t1 PER LH2 OUTBOARD FILL/DRAIN VALVE
REDUNDANCY SCREEN: A-DASS B-DASS o-Pass
PREPARED BY: APPROVED BY: APPROVED BY (NASA):
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ITEM:
TOGGLE SWITCH (1 POLE, 2 POSITION, LEVER LOCKED), LH2 QUTBOARD
FILL/DRAIN VALVE CONTEOL.

FUNCTION:
PRCVIDES MANUAL CONTRCOL OF POWER T& THE CPEN AND CLOSE SOLENQIDS OF —H2
OUTBOARD FILIL/DPAIN WALVE. 22V72A4353,

FATLIRE MODE!
FAILS CLQSED, CONTACT-TO=CONTLACT SHORT.

cAUSE{S) :
PLECZ FART STRUCTURAL FAILURE, CCNTAMINATIGN, MECHANICAL SHCCE,
VISRATION, THERMAL STRESS

EFFECT(S) ON:
(A)SUBSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VEHICLE

(A} CASE 1l: ACROSS OPEN CONTACTS PROVIDING AN INADVERTENT OPCN COMMAND
AND CLOSE INHIBIT COMMAND.

“A3E 2; ACRGES CLQSE CONTACTS PROVIDING AN INADVERTENT CLGSE CoOMMAND
AND QPEN INHIBIT COMMAND.

(B) CASE 1: PREMATURE COPENING OF THE LH2 CUTBOARD FILL/DRAIN M&LVE

CASE 2: NO EFFECT ~ PIRST FAILURE. BISTABLE FEATURE WILL MAINTATN
FILL/DRAIN VALVE IN OPEN POSITION.
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SHUTTLE CRITZICAL ITEMS LIST - QRBITER.

SUBSYSTEM :EPD&C ~ MAIN FPROF. TMZA WO 4SZ-5F —-20554 -3 REV:ills/20/37

(C,D) WD EFFECT - FIRST FAILURE. POQ3SIELE LJ55 CF CREW AND VEIHIZLZ ArIER
SECAND FAILURE: :

CASE 1 = LHZ2 INECOARD FILL/ORAIN VALVE FAILS QPFPEN RESULTING IN OVERIOQARD
LEAKAGE OF LH2., TOSS5 OF USABLE PRCFELLANT WILL LEAD TO A FREMATURE
ENGINE CUTQFF. FIRE/EXPLUSIVE HAZARD 30TH INTERICOR AND EXTERIQR TG THE
YEHICLE., POSSIBLE UNCONTAINED ENGINE DAMAGE DUE TO PP CAVITATION.
POSSIBLE VIOLATION OF ET MINIMUM STRUCTURAL REQUIREMENTS DUZ TOQ REDUCED
ULLAGE PRESSURE.

CREITICALITY 1/1 FOR RTLS ANWND TAL ABCQRTS: RESULTS IN FOSSIELZ LoSS CF AFT
QOMPARTMENT PURGE (RTLE AND TAL CRITICAL). HELIUM IS REQUIRED TO
MAINTRIN CONCENTRATICN OF C2/H2 BELOW FLAMMABILITY LIMITS. POSS°SLE
PRESENCE OF PROFELTANT IN THE FILL/FEED LINE MAY IGNITE UPQN EXRQSTURE T2
ATMAOSFHERIC QXYGEN RESTULTING IN FIRE/EXPLCSICHN HAZIARD.

CASE 2 - L[QS5 OF GROUND OPEN COMMAND RESULTING IN PRIMATURE CLOSURE 4T
LH? OUTS0ARD FILL/ DEAIN VAILIVE. TERMINATION OF PROPELLANT LCADING WHIIE
MAY CAUSE A PRESSURE EZPIKE AKD POSSIELE RUPTURE CF QREITER FILL LIME
AND/OR GEE INTERFACE/FACILITY LINES. POSSIELE AFT COMPARTMENT
-OVERPRESSUEIZATAN AND FIRE/EXFLOSICON HAZARD. FI55TBLE 1Less OF ADJACENT
CRITICAL FUNCTICNS DUE ToO CEYO EXPOSURE.

DISPOSITION & RATIONALE:
{A)DESIGN (B)TEST ({)INSPECTICN (D)FAILURE HISTORY (E}OPERATICNAT UST

(A-D} DISPCSITION AND RATIONALE:
FZFER TC APPENDIX &, ITZM HUMBER 1 - TIGZLZ S3WITCH.

{B) GROUND TURNAROUND TEST
COPPER PATH VERIFICATTON, VelAbQ,l_15, T EVERY FTICZHT

{E) OPERATIONAL USE
LIGHD - FOR RTLS OR TAL ABCRTS, ON GROUND CALL, CREW CAM CLCESE
IMEZOARD FILLA/DRAIN WALVE IF TIME PERMITS.
GROUND = TERMINATE LCADING.
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